SUMMARY Recently, sensitive non-isotopic in situ hybridisation (NISH) methodology for the detection of human DNA and human papilloma virus (HPV) DNA in archival paraffin blocks of cervix was described. An amended protocol, now used in this laboratory for detection of these genes by NISH is presented. The amendments include the following: protease digestion at 37°C; tissue dehydration in air rather than ethanol; stringency washing in formamide solution; blocking nonspecific binding of avidin alkaline phosphatase with a modified buffer; and increasing the concentration of avidin alkaline phosphatase for detecting low abundance DNA.
Visualisation of pHY2. 1 autosomal repeat sequences has been used as a built-in sensitivity control for detection of human papillomavirus (HPV) nucleic acid in formalin fixed paraffin wax embedded cervical biopsy specimens.' Using archival paraffin wax embedded material from the 1970s, we recently found that the pHY2.1 signal varies in consistency and intensity. In this paper we report modifications to the earlier protocol' which increases the consistency and intensity of the pHY2.1 signal in this type of biopsy specimen; by extrapolation and experiment the HPV signal detected by in situ hybridisation is also increased. 4 Aliquots (9 p1) of hybridisation mix containing 10 ng of appropriate biotinylated probe are added to each well on multispot slides, covered with 14 mm diameter coverslips, and the slides placed in a moist, sealed Terasaki plate. Hybridisation mix consists of 50% formamide (Sigma, UK), 5% dextran sulphate (BDH, UK), 2 x SSC, 0 1 mM edetic acid, 0 5 pg sheared salmon sperm DNA, and 005 mM Trishydrochloric acid, pH 7-3; 1 x SSC = 0 15 M sodium chloride, 0-015 M sodium citrate.3 5 Denature at 95C for 15 minutes on a solid stainless steel plate in a hot air oven and hybridise at 42°C for two hours.
6 Wash slides at low stringency in three changes of 4 x SSC at 22°C (five minutes each change). If high stringency washing is required for specific HPV typing rather than human gene detection, the 4 x SSC washes are followed by two washes in 45% formamide in 1 x SSC at 37°C, pH 7-2 (10 minutes each wash),4 and 4 x SSC at 22°C for five minutes. After these (ii) Weigh out 5 mg of BCIP into a glass tube and dissolve in 0-2 ml of dimethylformamide.
(iii) The BCIP solution is added in drops to the NBT solution and stirred. This final substrate mix is stored in 5 
Results
Results with the old' and present procedure are illustrated in figs 1 a and b.
Discussion
Five principal modifications to the original method have been described. Firstly, nucleic acids are unmasked by pepsin/hydrochloric acid or proteinase K/PBS at 37°C. Secondly, the ethanol dehydration step before in situ probing has been amended. Thirdly, the stringency washing stage has been improved. Fourthly, a different blocking and washing buffer has been introduced which increases the sensitivity and simplifies the procedure. Fifthly, avidin-alkaline phosphatase conjugates have been used at different dilutions. These modifications give the most consistent and sensitive results for human papilloma virus (HPV) detection by non-isotopic in situ hybridisation (NISH).
With pepsin/hydrochloric acid, blue nucleic acid signals are visualised against an essentially clear background. Proteinase K not only obtains viral nucleic acid signals but also enhances greatly the autosomal Y signal (fig 1 b) . This may be due to its greater effectiveness in digesting native proteins. It also tends to induce a pale pink cellular background with viral probes, seldom seen after pepsin/hydrochloric acid treatment. 
